phenylacetamido)buta-1,3-dienyl)-3H-indolium 3 iodide were synthesised as described in the literature. The reaction was concentrated to an oily residue, dissolved in DCM and washed with aq.
Synthesis
NaHCO 3 . After drying over MgSO 4 the solvent was evaporated, the residue dissolved in iodomethane (5 mL) and the resulting mixture was heated to reflux overnight. The reaction was cooled, filtered and washed with ether to give a brown solid (1.71 g, 5.7 mmol, 70% yield). were heated at 50 °C in a mixture of acetic anhydride (260 μL, 2.8 mmol) and pyridine (6 mL) for 5 h. The reaction mixture was cooled to room temperature and the solid, obtained by addition of ether, was filtered and purified by RP-HPLC (A:B 50:50 to 0:100 over 22
H-NMR (400 MHz
min. R t = 17.1 min) to give 676 mg of a dark red solid (1.1 mmol, 79% yield). 
H-NMR

5-Ethynyl-1,3,3-trimethyl-2-((1E,3E)-3-(1,3,3-trimethylindolin-2-ylidene)prop-1-enyl)-3H-indolium iodide (2)
7 mmol) and K 2 CO 3 (2.3 mg, 17 mmol) were dissolved in mixture of MeOH (10 mL) and DCM (10 mL) and stirred for 2 h at room temperature. The mixture was partitioned between water and DCM and the DCM evaporated to give the product as a dark red solid (596 mg, 1.2 mmol, 69% yield). UV/Vis (MeOH): λ max = 563 nm, ε = 124000 M -1 cm -1 , λ em = 588 nm. 
5-((2′
-
5-((2′-Deoxyuridine)ethynyl)-1,3,3-trimethyl-2-((1E,3E,5E)-5-(1,3,3-trimethylindolin-2-ylidene)penta-1,3-dienyl)-3H-indolium iodide
General procedure for Sonogashira Cross Coupling on Resin
Resin with oligonucleotide containing a 5-iodo-2′-deoxyuracil (supplied by ATDBio Ltd.) was placed in a small eppendorf with 2 or 3 (60 eq with respect to loading of resin), copper(I) iodide (30 eq) and tetrakis (triphenylphosphine)palladium ( 
Fluorescence Spectroscopy
Fluorescence data was recorded on a Cary Eclipse Fluorescence Spectrometer fitted with a Peltier temperature controller (Varian, UK). Stock solutions of 500 nM oligonucleotide strand concentration were prepared with 10 mM sodium phosphate, pH 7.0, 100 mM NaCl and 1 mM disodium EDTA. Samples were heated at 95 °C for 5 min and allowed to cool to room temperature and then stored at 4 °C. A sample of the stock solution was diluted to 100 nM with 10 mM sodium phosphate, pH 7.0, 100 mM NaCl and 1 mM disodium EDTA. Emission spectra were recorded between 540 and 750 nm with excitation at 530 nm for Cy3 samples containing Cy3 fluorophores; while samples containing Cy5 fluorophores were excited at 630 nm and emission recorded from 640 nm to 800 nm. Excitation spectra were recorded between 540 and 590 nm with emission at 600 nm for Cy3 samples containing Cy3 fluorophores; while samples containing Cy5 fluorophores were scanned between 540 and 690 nm with the emission at 700 nm.
Background fluorescence was removed from samples by scanning the buffer and subtracting from the fluorescence spectra. Table S5 The excitation and emission wavelengths as recorded for the Cy5 series of molecules and oligonucleotides.
Anisotropy measurements were performed on a sample of the stock solution, diluted to 100 nM with 10 mM sodium phosphate, pH 7.0, 100 mM NaCl and 1 mM disodium EDTA using automated polarisers and the Eclipse Advanced Reads Application (ADL Shell). The Cy3 fluorophore was excited at 560 nm with emission recorded at 580 nm.
The Cy5 fluorophore was excited at 660 nm and emission recorded at 680 nm. 
